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| SOV/137-58-9- 18582
. Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9 p 58(USSR'} '

~ AUTHORS: = Churakov, M.M., Khlebnikov, A.Ye.

TITLE: On the Problem of Improving the Scrap-smelting Technology of
High-grade Steel in Basic Open-hearth Furnaces (K voprosu

PERIODICAL: V sb,: Staleplavil'n, proiz-vo, Moscow, Metallurgizdat;h
1958, pp 27-43 . ' g

"ABSTRACT: Ten separate smeltings were carried out in order to eval- v
uate the expediency of smelting structural Cr-Ni steel in 30~
ton, fueI-oil-operated,'openéhearth furnaces employing no Q3

and operating in accordance with a novel technique which pro-
vides for an intensified hoil period of the molten metal with a

oxidation. The new procedure reduced the duration of the smelt-

ing operation by approximately 12%, the average time being 7

hours and 36 minutes. 34% of Mn contained in the Si-Mn was -
Card 1/2 oxidized and 66% of this clement was utilized (as contrasted
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On the Problem of Improving the Scrap-srr;c.lting Technology {cont,)

with 58.9% in the case of standard technology). As the Mn content decreasesg”
‘in the course of a boil, the content of § remains unchanged and constitutes = - .
0.013-0.0159%, Only Si-Mn (in amounts of 7-8 kg/t) is employed for deoxida-
- tion of steel, thus making it possible to reduce the weight quantity of the

reductant by one third, to correspondingly lower the amounts of gases and

C instead of 0.19-0,21%, The novel technique reduces the consumption of _
Mn and Si by 6 and 24%, respectively, but increases the consumption of Cr
by 8%. Compared with meta] obtained in standard smelting procedures, the
steel produced by the novel technology is characterized by increased plasti-
city and a greater 2. :
C o LK
1. Chromium-nicke’l{ alloys--Test methodg 2. Open hearth furnaces--Performince
3. Manganese--Oxidation 4, thnganese---Consumpti(n 5. Silicon-'-Consumpt:lon

Card 2/2
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AUTHORS:

TITLE:

PERIODICAL:
ABSTRACT:

~ Khlebnikov, A. Ye. (Doctor of Technical Sciences, Profeszor) :

* Chrome-Nickel-Molybdenum Steel
_ Stal’, 1959, Nr 10, pp 938-942 (USSR)

' At Lower Dnepr Plant imeni K. Liebknecht (Nizhne-Ineprovekiy - [

THOTL
SOV/133-59~10~13%39;_‘"

“Verbol'skaya, Ye. D., Smolenskiy, 5. I. ( Duccasad), | gineeps

o

]

Effect of Deoxidation by Calcium~3ilicon on Propertids"of[

zavod imeni K. Libknekht), Magnitogorslk Combine (Magnito-
gorskiy kombinat) and Combine imeni Sercv (kombinat imeni
Serovag calcium-silicon deoxidation drastically reduced

. “the number of aluminate inclusions., The beneficial effect

of calcium alloys on the distribution and shape of oxysul-
fide -inclusions had been previously established. /Ref %4,

~ Right, D., Iron and.Steel, 1945, Vol 18, Nr 14/ The authors

tested caleium silicon in deoxidizing chrome-nickel-molyb-

~denum steel for intricate shape casting with the followlng

purpose: (1) increase of plasticity and ductility of me¢tal, 8
and (2) production of sound castings with fibrous frac- - [
tures (without intracrystalline fracturing). Throughout:
all tests melting temperatures were maintained within the
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Effect of Deoxidation by Caleium-$ilicon , 75971 |
| on Properties of ChromefNicke15Molybdenum Steel : SOV/133—59~10e32/39

1570 to 1600 C range. Two plates cast from cach melt
into a dry 'sand-loam mold were heat treated. Bars were
cut out after heat treatment, broken under a pile driver
for fracture testa, macrotemplets and specimens for' ten-
- 8ile and impact strength tests wope prepared as well as
- mlcrosections for the study of nonmetallie inclusions, =
- Mechanical properties data of steel deoxidized by different
quantities of calcium are shown by way of comparison in
- Figure 2. The authors conclude ag follows: (1) The sub-
~stitution of calcium-silicon for alwninum in the final
deoxidation of steel improves piasticity and ductility
owlng to the formation of more favorably shaped nonmetal--
lic inclusions in primary- grains; (2) the optimal quantity -
of calcium-silicon to be introduced to produce steel with-
out surface porosity and with higl: mechanical properties
is 0.15% Ca; (3) evidently, improved plastic properties
allow increasing strength characteristics by increasing .
the carbon content without alfecting plasticity (see Table 1),
.The authors recommend the continuation of experimentual do- -
,,oxidationjwith’calcium-pilicon in lieu of aluminum, :There
- are 5 figures; 1 table; and h'references, 3 Soviet; -1 U.3.
- .- The U.S. reference is:  Right, D,, Iron and Steel, 1945, -

RIS
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Effect of Deoxidation by Caleium-Siliees 75971

on Properties of Chrome-Nickel-Molybdenum Steel sov/133 59-10- 32/59
&- - ‘\»QM%\.
" 3 § <88
] %Q. - .
§ o i
AR 1.
23 1
P 0 1
3t [
1\.3
Fig. 2. a) - 4a5 steel deoxidized with aluninmn G = Sen-
sile strength; ¢, = yleld limit; O/ = proportional 1imit;
= 1mpact strength \Il = reduc‘cion of area; = elongation,
Card 3/4
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. Effect of Deoxidation by Calcium-S:llicoﬁ 75971

on Prqpertigs of Chrome-Nickel-Molybdenum Steel :SOV/133..5<:'-$-10.732/§§»

mental (denominator) castings Tabl o
Specimens - Brinell Hardness é % g :E;
. . .5 . Q
mm SR I BN Y o Bl B
T -] o L T -
ransverse : '

| o 93,9 80,7/ 70.1115,8{49,1| 9,7

Vertical - |a.es—3m0| - oio] 7] Tard 17:8)57.6 0.6
e 94,15) 79,5/ 72,3(16.1{48,6 8.4

Hortzontal ~ 93,6( 79,1 72,5/18,5 61,5| 11,0
. ' | 92,3 78.5/70.05(15.3/43.1 | g 3
i 94,079,681 70,4/17,8/56.1 | i1.0

4 ]

Card 4/1
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3/137/60/000/009 /025029
A0QI5 /8001 . '

Translation from: Referativnyy zhurnal, Metallurgiya, 1950, No, 9, pp. 261.452,
# 21636 -

AUTHORS; Verbol'skaya, Ye,D,, Isakov, I,V,, Knlebnikoy, A.Ye,

TITLE: - The Effect of Ceriumikdmixtures on the Prope&ties of.Chrome-Niékel~

Molybdenum Stee; for Shaped Steel Castings \‘6 , '

PERIODICAL:  V sb,: Redkozemel'n, elementy v stalyakh 1 splavakh, Moscow,
' : Metallurgizdat, 1959, pp. 118-129 ' -
- TEXT: A study was made of the effect of Ce introduced in the form of micc}
metal as a deoxidizer, on the micro- and macrostructure, 8 distribution, and. the -
mechanical properties of Cr-Ni-Mo steel\ containing 0,%-0.41% C. Experimental
melts were made in 150-kg open and vacuum furnaces with deoxidation by 0,07# Al or
0.2 or 0.7% misch metal, It was established that processing of Cr-Mi-Mo steel
‘with misch metal admixtures (0,2-0.3#) containing 40-60% Ce, increased ay of tne
steel by a factor of 2,0 to 2.5, :

T.F.

Translator's note: This 1s the full translation of the original Russian abatrict,
Carl 1/1 ’ : '
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I-INGKEV%IY. Boris Vadimovich; VERIMAN, Aleksandr Abramovich;
_IEIEB,IKOV ‘J.Yo., prot.. doktor tekhn,nzuk, red.; ROZEN-
s (e ;a-"" ey M,DOBUZHIHSKAYA, L,V., tekhn. red.

[Use of vacuum processes in nteelmking] Primsnenie vakuuma :
" v proisvodstve stali, Moskva, Gos,nauchno-tekhn. igd=vo
1it-ry po chernoi 1 tsvetnoi metallurgii, 1960. 125 pZKIBA Las 12)

(Steel--Motallurgy)  (Vacuun metallurgy)
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BAPTIZMANSKIY, Vadim Ippolitovich ; KHLEBNIXOY, A;Te,.. prof., doktor %ekhn,
nauk, retsenzent:xoumxov. V.Y., prof,, retsenzent; PTITSYNHA,
YV.I.. red.izd"va: KARASB'. A.I..- takhnorad.

(Mechanism end kinetics of processes in the converter bath]
Mokhanizm 1 kinetika protsessov v konverternol vanne. Moskva,
Gos.neuchno-tekhn,1zd-vo 14t-ry po chernol i tavetnol metellurgli,
1960, 283 p. (MIBA 14:1)

' : (Converters) :
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Intenaifylng tho ﬁ.nﬁ.nhing period in the open-hearth 8Ora] rocesle.
- I1sv.AT Us. S5 Sor.tekh.muk. nov2:5-14 *60.  (MIRA 13::11,015)

'1.- Inlti.tut m‘ﬁ&ll\n‘gii AH SSSR Gorm otdel A UsSSR.
: B (Opeufheuth process)

B
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OMAROV, A.K.; KHLERNIKOV, A.Ye.

Intensification of open~hearth smelting. Izv.AN Uz.SSR. Ser.teich.
- mauk. n0.2:15-20 160, (MIRA 13:10)

1. Inatitut mt&llurgii A¥ SSSH 1 Gornyy otdel AN UzSSIl.

(Open-hoarth process)
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3/1syso/ooo/oc)}/oo3/004/xx
- A104/A133 -
AUTHORs ~ Omarov, A.VK., and Khlebnikov, A. Ye.
. TITLEs 0n the béhavior of

‘hydrogen during the basie open-hearth
sorap ‘process S ' o
PERIODICAL: - Izvestiya Akademii nauk U288R. Seriya tekhnicheskikh nauk,

- no. 3, 1960, 38 - 49 _ :
TEXT: 'The contradictory opinions éxpressed in Refs. 1 - 7 »[Ref' s
Yavoyskiy, v, I., Gazy v vannakh staleplavil 'nykh pechey (Gases in the
baths of steelmelting furnaces), Moscow, Metellurgizdat, 1952; per, 2, Ya-
voyskiy, V. I., Fiziko-khimicheski e'osnovy proizvodstva stali (.Th'e'physioa.l—
chemical basisg of steel production y Moscow, AN SSSR, 1957, 518 _ 533;
Ref. 3: Levin, §. L., Chuyko, N. M. et al., 'Stal'", 1954, no. 2, 129 - 135;
Ref. 43 Baptizmgnskiy'hv.‘ I., Ihe_'_iihysical-cbgmical basis of steel produc- — .
tion, Moscow, AN 3SSRy 1957, 652 - 653; Ref. §; Horosov, 4. ¥., Vodorod i :
azot v stali (Hydxjdgen and nitrogen in steel), Moscow, Metallurgizdat, 19590;
Ref. 6: Dobrokhotov,‘N. N., Povblotskiy, D. Ya, et al., "Stal"','1953, no.5y,
796 - 800; Ref. 7+ Umrikhin, P, V., Kurochkin, K, g. et al,, "Chernaya
Card 1/4 ' L ‘ '
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On the behavior of hydrogen during... A104/4133 o .

- metallurgiya™, 1958, nd. 1] and others, concerning the effect of technolo-
gical factors on the hydrogen content in the metal during basic open-hearth
smelting are discussed. Tests for the purpose of improving casting methods
of rimming and killed stecl in.open-hearth furnaces were carried out at the
Uzbekskiy metallurgicheskiy-zavod (Uzbeksk Metallurgical Plant) by U. Rakh-
mankulov and-Z. Zaporozhan: 1In all castings obtained by the conventional
method the hydrogen content inereases throughout the time of deoxidation
during heat finishing, whereas in all castings obtained by the new metiod
the hydrogen content decreases toward the end of heat finishing. Tests
were carried out in 70-ton Martin furnaces with chromium-magnesite crowns
beated with air-sprayed petroleum, The charge consisted of 33% cast imon,
#7% scrap iron and chips. Twenty-five castings of Cr3¢n(8t38p), C15 (5t5)
eod (725rc (St25gs) steels were obtained. In 18.castings the hydrogen con-
tent wa's determined afier smelting, during the slag formation and burning,
a% the beginning of clean rimming, before deoxidation, tapping and during
pouring. The remaining castings were inspected only during tapping and
pouring. The metal and -slag samples were subjected to chemical analysis,
the temperature was measured with a tungsten-molybdenun immersion thermo-

Card 2/4
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On the behavior of hydrogen during,.. A104/A133 ' _

couple. Nine castings.wers obtained by the conventional method, at a 1im-
ming duration of 40 min or longer; for the remaining nine castings tha
duration of rimming was optional. The presence of oxygen in the steel was
determined by penecil tests according to the vacuum~heating method proposed
by G. I. Batalin [Ref. 8: "Zavodskaya laboratoriya®, 1953, no. 5] at 6000¢.
The time between sample-taking and beginning of analysis was 10 - 13 min
and the moisture of magzut amounted to 6 - 8%. A possible dependence between
the hydrogen content after:casting and total duration of charging and cast-
ing was examined, but no connection was revealed between these two factors.
The tests proved that variations of the hydrogen content during heat finish-
ing depend on the decarbonization rate of the bath and on the rising tem--

responding to the rising bath temperatures. During tapping and pouring the
hydrogen content in metal decreases compared to its content prior to tapping.
After deoxidation in the furnace the content of hydrogen increases corre-
sponding. to the rising temperature. There are 9 figures and 14 Soviet-blos
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On the behavior of hydrogen during... A104/A

references.

ASSOCIATION: Institut metallurgii AN 8SSR. Gornyy otdel AN UzSSR (Institute
of Metallurgy AS USSR, M*ning Section AS UzSSR)

SUBMITTED: July 31, 1959
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HEER ISR

OMAROY, A.K.; KHIEBNIKOV, A.Ye,

B b bk e s ot

Hydrogen behavior in the course of the basic opsn-hearth

gcrap process. 1av,vys.ucheb.3av.; chern.met. no.4:66-76 .
6o, | S (MIBA 13:14) .

1. Institut motallurgii AN SSSR, 1 Usbekekiy metallurgicheskiy

gavod, .
(Open-hearth process) (Steel--Hydrogen content)
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| LEBEDEVA, S.I. (Moskva); RUDNEVA, A.V. (Meskva); KFLEBNIKOV, A.Ye.(Moskva)
Efficlent teqhnoiog of. _x-;s:ining Kerch cast iron, Iz»v.AvaS‘ssn. g
: Otd.tekh.nauk,Met .1 tog’;. wo.4:85-94 Jl-Ag '60.  (MIRA 13:9) C
(Rerch--Iron ores) (Cast irgn--Metallurgy) o N -
7

o
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EHLEBNIKOV, A.Ye. .

Making use of result_n of mechanical testings to evaluate the process -
of making and pouring of steel. Trudy Inst.met. no.5:36-42 160,

(Steel--Testing) (MBA 13:6) 2

(Het_a.llurgical plants--Quality control)
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5/148/60/000/008/001/01e .
_ 3 RN A161/A029 . B
AUTHORS: Umarov, A.K.;. Khlevbhikov,' AYe.

4
i
. . ) ] ’
TITLE: - - Boosting the Open-Hear_th FProcess by Desulfurizing Steel in th“e I_.ang Sy
' With Mixtures ‘ : S
PERIODICAL: Izvestiya vysshikh uchebnykh zé.vedeniy. - Chernaya metallurgiya, ’
3 1960, No. 8, pp. 29 - 33 , _ -

. TEXT To eliminate the ‘eonventi¢nal means of reducing the sulfur conteat =~ \ .
in steel in an open-hearth furnace during heat ( charging ferromanganese, splegel -
iron, or ore, repeatedly skimming and again producing slag) considerably delay- |
ing the end of the process, desulfuration in the ladle has been usged at Verkh- ‘
Isetskiy metallurgicheskiy zavod (Verkh-Isetskoye Metallurgical Works) for trars- = l

R

former steel (Ref. 1) by a mixture of 60% 1ime and 20% fluorspar. Desulfuration
t¢ 50% was achieved with 1% (by weight) of this additive, but the ‘experiments - .
- were carried out only with steel with more than 2,86 S1. The present article - - I
‘8lves the results of treating cimming steel Gv. 3k (St. 3kp), killed ¢r. 3em . '
(St. 3sp) and €. 5 (St. 5) (wWith a 81 content. of up to 0.28%) with a mixturs of
' lime, fluorspar and 45-% ferrosilicon. Steel was smelted in basic open-heartn

Card 1/3
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. s/me/e,o/ooo/ooa/ooz/oza
A161/A020
Boosting the Open-ﬁearth Process by Desult‘urizing Steel in the Ladle With Mixtmes

furnaces with magnesite-chromite vault, working by the scrap- process and fn‘ed SN
with mazout (the mazout contained 0.53% S). The mixture for desulfuration in the - -
ladle was prepared for killed steel using 70 - 80% freshly oaloined lime, 15 = - -
20% fluorspar and 5 - 10% of 45-% ferrosilicon. An analogous mix but without
ferrosilicon was used for rimming steel. .The mix was prepared at the day of ue;

' the components were ground into powder; . 50% was added into the ladle befare
teeming and the rest into the metal jet flowing into the ladle during the first
half of the iadle filling. The content of oxygen, hydrogen, nitrogen and non-
metallic inclusions was-determined by .vacuum heating (Ref. 5), by the silica
method, separation (Ref. 6) and electrolysis. The following conclusions were
drawn: 1) Treatment in the ladle with a mix of 70 - 80% lime, 15 - 20% fluor-
spar and 5 - 10% ferrosilicon, in-a quantity of 0.75 - 1.9% of the metal weight,
reduces the S content by 23 -~ 30% at a 0.16 - 0.28% Si content in ready steel.

2) No effective desulfuration can be. obtained irn rimming steel with Mn 0.30 -
0,60% by treatment in the ladle. - 3) The metal quality after treatment in the
ladle remains on the level of the usual heat. #4) Desulfuration in the ladle
cuts the heat time in case of high S content in metal at the moment of meiting.
There are 3 f‘igures, 3 tables and 6 references: U4 Soviet, 1 German and 1 English.
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AUTﬁORSx Vei-bol'akaya, Ye,D., Zaeetskiy., G.F., Isakov, I,v,, Engineers,
Ehlebnjikov, A.Ym.; Dootor of Technical Sciences

' ‘3/15%6%600/011/013/025 S

”‘M"’"M(“ . '
TITLEs ' 'ﬂ'perionce in'the Treatment of Molten Stesl With Rare~Earth
' Metals = : v . '
: . ’ D . . - . . ’
PERIODICAL: Stalr, .1960,;,::10.' 11, pp. 1030-1033 /.

TEXTs - In order to obtain more information on the possibilities of S
improving the plastic properties of chrome-niokel-molybdanum alloys by the
addition of rare-earth metals, tests were carried out (with the cooperation

of Z.B., Vagonov and V.1, Belyayev) by treating these alloys with a mixed

metal containing 40-50% cerium, 15-20% lanthanum, 10-20% other rare-earth

metals and 5-10% iron, The test steel was melted in an induction Vaouun fur. ¥
nace with a magnesite crucible of 150 kg capacity, the charge consisted of :
armco steel and synthetic iron, the melting temperature was 1,550-1,580°C; the
alloying elements were added without affecting the vacuun after a certain
interval for the degasification of the metal, Pouring took place in an argon
atmosphere at g pressure of 600-700 mm Hg, the test ingots were 140 x 140 mm

and weighed about 70 kg. Investigations to determine the influence of the

rare-e7rth metal additives on the sulfur content and on the quantity of non-
Card 1/3 : : '
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8/133/60/000/011/018/023 L
A054/a029 . . .o

Experience in the ,fTreatment of ‘Molten ‘Steel With Rare-Earth Metals

metallic inclusions revealed that under the effect of rare earth elsments the
non-metallic phasa still forms in the 1iquid steel before the precrystalliza-
tion period. The composite inclusions which are formed during this period
coagulate easily and float on the surface of the casting. During this {loat- : ¢
ing period these inclusions can be captured in the crust zone of the cashing - '

by the growing crystals. The total amount of sulfur in these agglomerations

is about 0.18<0,19%, while the liquid steel befors treatment with mixed metal
contaims - about 0,024-0,030% S and the finisked metal about 0,003-0.0166 S, ~—
The sulfur residue in the metal decreases in proportion with the increase in

the quantity of the mixed metal added, and the longer the metal is kept liquid,
the larger is the amount of sulfur inclusions which can be removed from ‘the .
casting., ~The quantity of oxide-inclusions also decreases in the rare-esrth

metal alloyed steels, irrespective of the melting method; only the amount of
alumifates increases to some extent., The tests carried out to determine the
mechanical properties of the new iype atesl showsd that rare-earth metal alloy-

ed steels of the same composition but cast in open and in vacuum'furnaces had
practically the same values as regards strength and tenacity, in cast and in

Car@ 2f3 o
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tenacity 1.5-2,0 times higher than the same type of steel deoxidizeq by 0.074 :

Al; when melteq in a vacuum furnace, the increase in tenacity ig 2-2,5 tines

hearth furnaceg according to the direct reduction Process, In the rolled

steels containing 0.40% ¢ and alloyed with rare-earth metals no anisotropy in )
the mechanicgl DProperties can bhe observed at tempering, both a8 regards the A
sorbite and the martensite structure, The laboratory tests were confirmeqd by

Lower) ‘parts of the sheets rolled from the testsingots (with a C content of I~

nickel-molybdenun steels can be uged in mashinery constructions for replacing
rolled or hammereq machinery pertg, There are 2 figures, ¢ tables and 3 Soviet
Card 3 /3 , S ‘ referencesg, = -
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" PHASE I BOOK EXPLOITATION  SOV/64ll o

Konfercntslya po ﬁziko-khimlcheskim osnovam prolzvodatva stali, Sth,
Moscow. 1959,

Fiziko-khimicheskiye osnovy proizvodatva stall; trudy konferentsil
{Physicochemical Bases of Steel Making; Transactions of the
Fifth Conference on the Physicochemical Bases of Stcelmaking)
Moscow, Metallurgizdat, 1861, 512 p, : Errata slip inserted.

3, 700 coples printed.

Sponsoring Agency: Akademlya nauk SSSR, Institut metallurgﬂ imeni
A. A, Bnykovu. .

Responsiblé Ed.: A.M. Samarin, Correspohﬂlng Member, ACademy
of Sciences USSR; Ed. of Publishing House: Ya,D. Rozentsveyg.
Tech, Ed.: V.V, Mikhaylova,
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" Physicochemical Bases of (Cont,) . ;1 : 50V/5411

PURPOSE: This collection of articles is intended for engineers and
technicians of metallurgical and machine-building plants, senior
students of schools of hlgher'eduéatlbnf staff members of deaign

" bureaus and planning institutes, and scientific research workers,

COVERAGE: The collection containg reports presented at the fifth
annual convention devoted to the review of the physicochemical bases
of the steelmaking process. - ‘These reports deal with problems of the
mechanism and kinetics of reactions taking place {n the molten metal
in steelmaking furnaces, The following are also discusaed: problems
involved in the production of alloyed steel, the structure of the ingot,

_the mechanism of solidification,  and the converter steelmaking
process. The articles contain conclusions drawn firom the results
of experimental studies, and are accompanied by references of which
most are Soviet, i 0 L o
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Physicochemical Bages of (Cont,) . .~ - R SovV/s41 - f :
; Ladyzhenskly, B,N., and M, V, Karakula, Making Low-Carbon P
‘ Alloyed Steels in-Acid Open-Hearth Furnaceg . a7 E Y
Stroganov, A.IL, and A.N. Morozov. Behavior of Chromium in : e c
X the Bath of a Bagic Open-Hearth Furnace ‘ . 30 8 B!
hov, B : | - | S
. Petukhov, B.G. Making Chromium=Nickel Stecls in Large Open- N
Hearth Furnaces With the Uge of Nickel Oxide’ ) 46 Ty
Omarov, A,K.,and A, Ye, Khlebnikov, Intensifying the Working AT
Period of the Open-Hearth Scrap Process : 54 [ER T
ki [ The ‘following persons pafticipated in the .research work: bL
s Engineer Munasypova, Engineer T, Kovaleva, and Techniclans v B
B U. Rakhmanulov, V.V. Ponomarevp, L.Rusnyak, Z. Zaporozhan, SENTEE
B A. Perkova, 8, Bllyalova, and V. Guseva] . , S
Carddfte R A
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Physlcochem(cnl Badges of {Cont, ) SOV/s411 » f
- Panov, A.5., and P, N, Perchatkin, Comparigon of the Deayl. R SR
° furizing Capacity of Oxides During th P
cessing Low-Manganese Pig Irons ‘ {
r

PR

e Melting Period in Pro- : E

Shneyerav, Ya.A., A, G. Kotin, and A, G, Derfel", Aceeleratlng

the Open-Hearth Procegs in the PrepaFstion of the Charge (Pig
- Iron and Loose Mater{als) _ : _

70

Shneyerov, Ya.A,, A1, Sukachev,‘ and A, Q, Kotin, Acceleraﬁng
the Slag Formation and Melting Proc

esses by Blowing Oxygen Into
the Bath During the Meltdown Period : . :

81

Kazachkov, Ye, A, Kinetics of the Oxidation of Low-Concentrated e
. Carbon in the Open-Hearth '!;'a_tlg_' ST o 88
oo :Zérin, 0.7D., and A, Ye._., Khlebnikoy, The Ktnetib Decarburization = |
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Regime and the Gas Content {n Metal -

Povolotskiy, D.Ya., I A.. Lubenets, M.L, Kolosov, D, Ya. Vayn-
T shteyn, and A, N, Morozov. Desiliconizing With Oxygen for Pig
P Iron Open-Hearth Furnaces 1

Shalimov, A.G., and A.K, Petrov, Investigating the Effective-
ness of Treating the Molten Electric Steel by Synthetic Lime-
Alumina Slag C : o . o108
. [The investigation was conducted under the guidance of S, G. ‘
Voinov, Candidate of Technical Sciences, with the participa-
tion of staff members of TaNIIChM (Central Sclentific Re-
o search Institute of Ferrous Metallurgy} ‘A, L Oasipov, Candi-
ol date of Technical Soiences, Ya, M, Bokshitskly, Engineer,
Pl - . A.G, Shallmov, Candidate of Technical Sciences, L. F. Kosoy;
. ' Engineer, A.L Polyakov, and staff members of the Zlatoustovakiy
metallurgicheskiy zavod . < C
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Chekhomov, G, A, Khasin, A.L Markelov,
RN R Kolyasnikova,and Ye. D ‘Mokhir).) . :

L + " Paton, B,Ye., B.L. ‘Medovar, Yu.V, Latash, B. x; Mnkslmg%ch. g

: and A, F.. Tregubenko.’ Electroslag Remelting ol £ oyed Steels .

and Alloys as an Effective Means for Improving Their Quality
ssetskdy, L V. Isskov, and A, Yo
g Molten Chromiums=
n Its Properties

1ns ..

IR Verbol'skaya, Ye.D., G.F. Z
: ~—Varitus Methods of Treatin T
. Nickel-Molybdenum Steel and Their Effect o 127
Qmplex Deoxidizers for the Pur-
sriod of Electromelting of Con- E e

ClEer o s REETE s 187

o

* Yedneral, F.P.. Application of €
o _pose.of,Shdrtening-the Reduction ]
. '_structiongl'Steelu_E:;;- e

Yedx-zez'jﬁ:;_ F.P. ;I'i;e Chfaﬁgé in the Bath Coini:«i)snioh of an Electric-- e

. Card. 718
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Dynamics of Processes in the Converter Molten Metal

Levenets, N, P,, V. M. Pobegaylo, A.M, Samarin, and A, Ye.
Khlebnikov, Laboratory Experiments in Blowing Naturally
Alloyed Pig Irons '

[Correct title in the text: Oxidation of Chromium and Phos-
- phorus in Oxygen Top-Blowing of Metal]

Sobakin, M. P., and Ya.D,, Verbifskiy, Study by Modeling of the
Molten-Metal Hydrodynamics in a Converter During Decarburiza-
tion ,
(Senior Engineer V. N, Shashkov and Foreman M, Ye. Novikov
participated in the research work)

Kvitko, M. P, Processing of Pig Iron With a High Manganese
Content (4%-8%) in a Converter With the Use of the Oxygen [Blast]

. Card 10/16

-nauk, Met. i topl. no.1:20-23 Ja~r '41, ’
(8=j;ee15-1-!qtallurgy) (Slagme=Analynis)

 KOWOVED FOHoRwRENGE D5/97/2001 (MooEEARDPS6-00513R000
. ‘ Efect of pifelﬁninar‘f treatment and the composition of glag mixtures
on the steel dephosphiorization process. Izv. AN S35, Otd. tekn,

(MIRA 1412

227

237

245

256
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KHLEBNIKOV A, Ie.

anmulﬁde woody stmcture of steol, . Trudy Inat, mot.
no.8:/.0-53 61, (MIRA 14: 10)
- (Stuel--Metallogrhphy) (Steol--Defects)
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chern. net, 5 no.5: 86—93 62,

(Iron-metallurgy)

APPROVED FOR RELEASE: 09/17/2001

1. Institut me»tallurgii inm, Baykova,

TSRS T FRITL D TR

BURTSEV, Volo; KARASEY, Ruda; POBEGAYLO V.M,; SAMARIN, AM.; KHIEBNIKDV A, Ie. =

Desuli"uration of liquid iron in vacuum. Izv. vys. ucheb 2av.3

(MIRA 15:6) -

o

(Desulfuration)

CIA-RDP86-00513R000722030001-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6

LEVENETS, N.P.; POBEGAYLO, V.M.; SAMARIN, A.M,; KRLEBNIKOV, A.Ye.

———————v

Experiménta in oxygen blowing of Khalilovb cast iron, Trudy Inst,
met. no,11131-35 '62, (MIRA 1635)
(Khalilovo—-0aat iron’) ((hqgenw-lnduatrial applications)
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Hydrogeh. behavior during tho emelting of steel for | : ‘
Izve vys. ucheb. zav,; chern. met, 4 nou 114755 ‘f'}"gp od casting,
B ‘ (MIRA 17:3)
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ZAVERSHINSK1Y, Yu.V., kand, tekhn, nauk; KHLEBNIKOV, 4 <¥3., prof.,
doktor tekhn, nauk. v

Fo’rmat-ion of scab 6n steel ingots and ways to prevent it,
Stal'! 25 no.2:122-125 F '65. (MIRA 18:3)
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L 1543566 M(m)/EwP(w)/r/swp(t)/mz “13p(e) 7’35' R

| ACC NRi AP6019765 X0O8 N SOURCE . CODE : UR/0370/66/000/003/0003/001 ' }

AUTHOR ; Kravchanko, V. F s Isakov, I. Vywﬁéunbnixov, A. Yeﬁ“vsgshevskiy, Yu. A.ok*““ e

Lebedev, Ya, I.; Selivanov, N, M.(»”uw) i e |
(Aubw) '

ORG: none o : ' . i

TITLE: Improvxng the quality of open hearth steel by treating it with rare earth
metal alloys

SOURCE: AN SSSR. Izvestiya. Metnliy, no. 3, 1966, 3-18

TOPIC TAGS: rare earth metal, metallurgic process, metal physics, metal propertx,r
ached AU ’Me ‘/OKh WMa staak

ABSTRACT; . Tf ere is very [1: ubl hed information concerning the effect of ra.mr
earth metals (REM) on the properties\bf steel, and on the optimum conditions for the
use of such metals., This paper investlgates the effects of REM on specific properties
of steel, notes procadures for alloying steel, and indicates optimum REM content to '
achieve desired combinations of mechanical properties. Chemical thermodynamic data
and composition of REM alloys are presented in order to provide a better understanding
of the principles involved in alloying steel with REM. Experimental melts were pro-
duced in a 150 ton induction furnace as well as in 25 and 200 ton basic open hearth
furnaces. Mishmetal, a rare earth alloy containing 56.1% Ce and 41.3% La (other REM,
iron, and impurities totaled 2.6%), was used as the deoxidizing agent. Studies were
made of both cast and wrought metal states and tables of mechanical properties are in-

upC: 669.141,243.4

- | Caord_1/2
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cluded. The impact strengthvof_steel hOKhzgﬂg,melted in a 25 ton furnace and top-
poured at 1580°C, is given. Results of the,experiments showed that in all cases the
addition of REM increased steel ductility. This increase was greatest when the mishr v
metal was able to reduce puifur content in the solidified ingot. Desulfurization wag e
pest accomplished when it was initiated in the ladle prior to pouring into the moldey
Optisum conditions were concluded to be ladle deoxidation and desulfurization by adde
ing 0.15-0.20% mishmetal (calculated). to the molten steel (1560-1580°c) imedia_.tew‘& ,
after tapping from the furnacts The mishmetal'renction begins and most of ths gulfur’ e
{s removed by the time_thé asteel i8 poured and;solidified. The procedure jowers the o
sulfur content 25 to 30%. . The mishmetal significantly reduces nonmetallic inclusion
contenty as vell as changing . the shape, composition, and distribution of that content.
Finally, the REM alloy increases impact strength of the rolled steel 27 to L%
(transverse test samples) and of cast steel by 47 to 65%, with 8 simultaneous increase
|in ductility. Orige art. has: 12 tables and 6 figures. B
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10, 1964, 1799~1801

i . ,
nrRIE ‘.’ywsckomolekulyamy;;ye noyedineniya, v. 6, no.

vy ol -
%:  yinylhydroguinome dibenzoate, accvwiic  Curt,
Vst Lo B,
iaene copolymerization, prlyacrytic <0 f 0

;::;so#utyfodinitrile

5 . 3 e dibenzoate (VHD) with
i ., ABSIRACI: -The copolymerization uf vin,lhydroquinows - |
% : 53%’“‘? . i‘Aﬁj Tand methacryiic acid (MA Y was-carried ouvk in gealed Garrius tubes . wpore

weight of the meno-

t- tha wmraganes of asoisobutyro=dinfrri™: (10 T

.. : o3, £t el e - o ot -

ERR ar bt W P LT
.uiile, and precipicated with oue ©i wav Lo - : . R -,d
The materiai was - led ii a vacuam at 6%, an

patroleum, ether or acetic acid,

—ie ra2rulig of the experiment vere aralyzed for menomer acilvity by the 1a:e§rald

memuu of Mayo and Lewls, The vatues of r} and rz for tite AL‘-‘J‘IrT)Vpai%— wer: Zoun

ne %4—’, 4 0,13 snd 0.95 ¢ 0,002, regpectivaly, For the HAC-VHD pair, tacy
1/«
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cmea 1,01 40,23 and 9;91 & 0,715, respectivelv. ‘The apecific ectiviey (Q) of

g, date from fte copolymarllation wit o o 2o L, Larity L} Jo,
- VHD with MAC C was 1,80 and ¢ was 0,04, 93 ate bast. of these daw,
no luste that the speciflc arciv, 5 0 : e repr o of

that oY strrene, Orig, arz. a:: . F o BRI

ASSCCIATIUN; Leningzadskiy tiakhnologicheskiy institut im. Lersoveta (Lenirj~ad
te~tnological institute) '

SUBMITIED; 02Dec6d .
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ARSI SR YeUd :f.‘:f»%—f&t’ e e e L e e L A R R e LA Yoo o S Wy o e e s A Y L G g G L S U R

’ . S SOV/124-58-11-12993
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 161 (USSR)-

AUTHORS: Sheremet'yev, M.P., Khlebnikov, D. G.

TITLE: ‘Elastic Equilibrium @ Halfplane Sup};érted Along the Edge
(Uprugoye ravnovesiye poluploskosti s podkreplennym krayem) B

PERIODICAL: Dopovidi ta povidomlennya. L'vivs'k, un-t, 1957, Nr 7, part 3,
pp 286-292 '

ABSTRACT: The authors examine the problem of the elastic equilibrium of an N
isotropic halfplane y < 0, the boundary of which is soldered to an. i *
- infinitely long, thin, elastic rod of constant stiffness; the halfplane
/ is subjected to the action of distributed transverse and longitudinal
‘loads, as well as bending moments of magnitudes q(x), n(x), and
m(x). One of the principal axes of inertia of every transverse
cross séttioi’ of the rod lies in the plane under consideration. Let
f(x) and g(x) be the normal and the tangential stresses on the contour
of the soldered joint. It is demonstrated that f(x) and g(x) satisfy
the following system of integral-differential equations

Card 1/2
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GERRInE RS

v

‘ . : | SOV/124-58-11-12993
Elastic Equilibrium of a Halfplane Supported Along the Edge S

P . + 1
G, i) - gl + G 2 I gludt )

® g (t)dt

T - d

w',

where a and P are certain elastic c_oristants of the halfplane, and G1 and G; are ..

the stiffnesses of the rod with respect to tension and flexure. By expressing

q(x), n(x), and m(x) in the form of Fourier integrals, the authors obtain impl.cit N
formulae for the solution of this system. . The Fourier integrals representing the
solution are convergent only if q(x), n(x), and m(x) are absolutely integratable and
if, in addition, n(x) and m(x) possess an integratable derivative that is finite
everywhere, : _ :
N. A. Rostovtsey

Card 2/2
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snzamr'mv, M.P, [Sheremet'm, M.P.] (L'vov) i m.xamxov D.G.
[Khliebnikcy, n.n.] Livov)

. Bendfng of an 1nf1,n1to sf.rip with a reinforoed edge, Prykl.mekh, -
7 no.2:212-126 ‘61. (MIRA 14:/,)

1, L’vovskiy goeudarstvennyy universitet. ~
(Blastic plates and shells)
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WEWERE Vramier e LA € A1 A ERITY BAREDT e S AT e e e

'SHEREMET' YEV, _M.P.; "YAREMA, S.Ya.

; KHLEBNIKOV, D.O.
| Selecting the optimum shape for a circular metal-glass kinescope.

Nauch.zap.IMA AN URSR. Ser.mashinoved. 7 no.?7:96-109 '€l.
: (MIRA 15:1)

(Television--Apparatus and supplies)
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STEPANTSOV, V., kand, biolog, mauk; KHLEBNIKOV, G,, kand, med. nauk

Overfeuion and meams for 1ncreaaii:g the resistance of the

g A.ik -'5.01: -48 'Ta'63¢
organimm. &v oem. 45 mo.1144 (MIRA 16:1)

(Aviation medicine)
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P :
weighblessness. Results of resea.rch

:”SOURi"E- Aviatsiya i.kosmona.vtika no.: 11, 1965, 27-32 . S

ABSTRACT'" C'osmone.ut training flights in a.ircrat‘h equipped with a wexghtless s tank
' ogice ,.paremeters ‘of -the. trainees durirg various t y of
( ‘ 'riee of ‘tests performed on a dynamometer. shos
’-compared to horizonta.l flights; hring weightlessness the amount of maximum'
‘| ‘force which can be’ ‘exerted is reduced by 6—12 kg for the right hend and’ h—lQ‘-‘kg for {:
| the left hand. . This’ decrease in muscular. force is probably connected with the de= - -~
creaiied tonus of the skeletal muscles end. functional changes in the central nervous .| S
system during- veightlessness.i'l'he ‘eoordinograph, a device for measuring changes in . |- ISR
fine coordination movements, re¢corded. the total work time for each test, the number of | K.
‘errors, and the time of one movement. Although no disrupt.ipn in coordination ‘was. ob- |
Y served vhen these tests were. ccrnducted during parabolic flight; most cosmonauts . ahoved i
L ‘some’ le,e 1n the speed of execution of motor acts. Orig. art. has: 2 figure‘s. [JS]
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haracteristics of me~hanical rupture of
wnd 2ycling loads

cticn of static, impact,

SOURCE : AN sSSR. Doklady*, v. I57, mo. L, 1964 816-819

~opIC TAGS: mechanical rock arushing, static load,
“impact load, quaf%zitgx,igggggyanu;arVstrengtn, crys

TiToLk: veoncerning 30Md ¢
roccks under the a

cyclic 1o
tal stren .h

RBSTR&&Tamlﬂiggég:gﬁg;ingggﬁigate tne processes instrumental in s
crushing of rocks;“Eﬁﬁic*ﬁﬂk?ﬁiiﬁé?specimeﬁs were prapared with 15
- ciies, They were subjected to static pressure in a ﬁ?éSS“by”a’?*L5~4
A Joout 18 cm in dlom. {the rupture stress w~as about 1000 kg)s

-mpact (stresses were not measured;, xn7 L sv:lic Load,

witic wiv kg maximum load; at 24 Hs, the rTupture oIcurad in . to 5

min. MichSccpicaexaminatieagshgiadwnhgu the craxsd al Tuplure

ware 1.0v Lntergranular, but cut through crystals xore or jess recti-
Lineariy. in cyclic ruptures, sometimes intergranular cracks were
obsarved. Tension stresses were also applied to specinens 0.05 mm

Card 11'2 : SR
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; 'hi as he ¢ poi
out that in crushing, the compressing load increases the strength
of the gzranular binding, and reduces the strength cf the grains.
Urig. art. haa: 3 figures.

ASSOCIATION: None

SUBMITTED: O7Mar6l ENCL: 00

SUE CODE: ME, W NR REF SOV: 00O OTHER: 200

a%ﬁﬂg{ﬁi‘ R PR ,-' :
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Effeot of prulonged tranaverse acceleratxons on:
»humm orgam'. :

ithe organxsm‘ “to determln ‘the
ha-gakaction-¢f the optina
. ,_tiug acceloration; the development of
. methods of traim.ng and ‘selection for -astronauts. . Experimental: met
5 od: - A-group of spec:.ally gelected haalthy persons aged 25.530 vas
1 subjected to centifuge tasts. ‘The response to accelerations of 7,
9, ]0 and 12 g was. i.nvest::.gatcd Tlm md:.catora oﬁ the fol.lofang’
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W RS

arter:.al pressure; pulse ‘an resp:.rat:.on rate; lung ventilation
“and gas cxchange;:. electroe phalograns; electromyoz,rams ‘of : thorax
- and perltoneal muscles-' the: duration of the latent period of motor |
response to light smgnals-~ thefpeneurabllxty of cutaneous capillarsi -
- ies. Results: T yjeets co __snsta:.nﬂacce]eru.tlun%vof 7-12 g

: _ , \ per:.od of response- -0 .1ight
5 mg*xals 3.m,reased -+ 0 51 £ The acuity of s:.ght decreased
i/ in the majority of subgects_'by 20-30%. The bioelectric. act1v1ty of
- the investigated. muscles increased. - ALl these phys:,oJ.c)gl.c:a'3 ch anges
~reverted to normal 3-5 winutes after the ‘acceleraticn ceased, _

-, .analysis of .the’ obtalned maf:e':.al 'showed that the changes in: be’ " -
i phys:oloo‘zc-al funct:.o’xs ‘are: m.th:n ‘tolerable limits, being determin

by thc magnltude and duration of the overload Gu*aneous hemurrﬁage
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"/865 62/002/000/0:25/042
-U405/0501 -

: 3 e :a.Eter.' the acce}.eratz_on, ceascd
3 bodv was found to be a 102 inclination’
horizontak. The. exper_}
; s into- 3 groups" Wi gh re
3 : e 'cndurance, satisfactory endur-
gizg,tgng.nigéazﬁgurance. - Th -.o_ot%tz.n"d. results were usid én :\i:;l:rpﬁ
ing a speeial training progrem for the astronauts Yu. A. Cag
G.S. 'l':.tov. T‘nere are 2L gures emd. lx- tabies. c
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41, onri0an]  FSSe2/INT(I)/EBG(R) 2 BUTH TEAMCV/GL ..-.-./.;‘.‘.’.',

JACC NR AT6036480 T g SOUNCE CODE: U /0000/66,/000/000/0034/0036:
. "} AUTHOR: Arzhanov, I. M.} Boregovkin, A. V.5 Dryanov, I, I.} Buyanov, P. V.3
Zaloguyev, Se Neg Kamen'shchikoy, Yu. V.3 Kovalov, V. V.3 Krasovsidy, Ao Sej o
R‘,uz_ne_tﬁv,_s_._“v.;:Lit_.,a.oy,’_’,A.’, Noj Nikitin, A. Vo3 Nistratov,_ Vi V.; Poruchikov, Yoo Ao} ;

" | Potkin, Vi Ya.3 Terot'yey, Ve G. Fedorov, Ye. Ao} flebnikoy, Ge Fej .
.| Yareshemkoy Os Lo o o T " 6/
¥ ORG: nqmi : ‘ Lo . ' o/

| TITIE: Re‘su.ltavoi‘v clinical 'andfph‘{;iological igvgstig:gior&s'ngt the crew P:rb;‘.h. )
o y . ‘ t r rence on Problems o
Tieet puitiren yonghed aceeratt Uioet goganiagay tim Conforence on et
SBURCE: Konferentsiya ‘po problemam kosmicheskoy meditsiny, 1966, Problemy .
kosmicheskoy meditsiny. (Problems of epace modicine ); materialy konferentsid, -
Moscow, 1966, 3436 .~ T, ., -t o , .

B |10pIc TAGS: space medictne) epace physiology, welghtlessnass, bodily fatigus, °
| stress reaction, combined stress, cardiovascular-eystem, central hervous system, .°-
manned spaceflight/Voskhod-l . ' . " NP AR

ABSTRACT: The inclusién of a physician in tho crew of the Voskhod-1 made it pos= -

sible to increase medical investigations of ihe crew members during | .
flight and to compare them with resulta of preflight and postflight exami= , -
‘nations. The scope of the physiological axeminations was gelected in ! o _
‘order to obtain a more complete evaluation of the functional condition of . N N
" * ithe cardiovascular and central nervous systems, and the functionof ...} = e
1 {Cord 1/0 ; L L e

"

$EEET
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[ACC Nmi ATG036480 . o : ~ L.
;external respiration of the cosmonauts. Physical exercises and ortho-
_static tests were included to detect earlier - aigns of physiological shifta.

: Examinations were carried out before and after training in the ship,
-whare certain conditions of flight were simulated, and also two weeks )
.befote flight. Postflight examination was begun fifteen minutes after - .
-1anding and was continued for the first four days oZter the flight and also

“two weeks later. L B . ’

i

After landing, the édsmonimts wefe active, looké‘df s,oniewhat excitéd,i
and complained of general fatigue. They were found to have hyperemia’ |
‘of the mucosa of the upper respiratory tract and conjunctivitis, . = . i '

' |' . Komarov' s weight dropped by 2. 6%, Feoktistov' s weight dropped by . ,
_ *4%, and Yegorov' s by 3. 9%. Weight loss was determined by Zhdainov to - L
| be due to water and fat loss. Neurological examination revealed a light ",
¢ | swaying in the Romberg position, a tremor of the fingers, and increased
perspirdtion, - In addition, Yegorov showed a contraction of the retinal
‘arteries. Disruption of vision aud vestibular difficulties were -not noted.
:Changes in EEG indicated an'increase in inhibitory processes inthe
Jeortex of the brain, A diminution in work capacity was established by !

- . et - weey 7
SRR UL R T o E
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.| psychological experiments (increase in the number of mistakes, increase’ * - O

A ! ‘in latent,p.eriods).‘_, STl _ i

P

2 _Indices of cardiovascular activity during rest did not exceed wide ' !
i | -norms.. However, an increase in pulse frequency was noted (Komarov !

i | up to 96, Feoktistov up to 100, and Yegorov up to 94 beats/min}, a8~ 1
S well-as moderate drop in arterial-pulse pressure at the expense of an | .. s
increase in diastolic pressure. ‘All three cosmonauts, when subjected | : '
to exorcise, showed a significant incrcase ih the pulse rate and incrtia -l
t:. | in the stroke volume. 'Feoktistov and Yegorov showed a significant- -~ |,
f1 | diminution‘in the heart stroke volume and minute circulation of the blood -

: during the passive orthostatic test. “This could indicfte a discuption of :
the venous inflow to the heart. : S e

.
te,

3 7. |' Postflight blood examinations indicated neutrophilic leukocytosis - b

.| and eosinopenia. Urine was found to_contain significant quantities of - o B
%% . | salts, chiefly urates, single erythrocytes (in the field of vision), and am
=% ‘I"increase in the excretion of 1T-oxycorticosteroids.- Eosinopenia, an b : :

increase in excretion of products-of hormone decomposition, indicated
the development of a etress reaction in cosmonauts, Since some of the
{ndications found on the flight were also, found after training in the train=.

Card 3/b : , . , .
R " Y e W -,_’_-_‘_,.-.’-————"“""ywwﬂ,‘?"'. N
___._.....——-—-—,-———-‘—N",_ A L. '
(W
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'ing ship. there is reason to attrlbute them to limitation ot motor ac&lv{ty L ,g' e
;under conditions of weightlessness, "The functional shifts round after . 3 .
'mght are indicationa of a general fatigue,.a moderate: stress reaction, "' .
‘and-a certain amount of detralning. In general, the changes observed m TR

§ . { the cosmonauts were of one type. The dmerences tound between the ... -

‘5‘- | cosmonauts can be ottributed to 1ndividual dittorenceo. [H.A. No. 22; oo * - .
‘r ! ATD Report 66-116] Ly , l ; o o o :

g : R E' ! AR Lo -
.| .suB ‘conEs 06, 22 / sum nm. OOMayéé I | -
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_Eq_n"fq;_cnce on_2roblems of Space kedicine h

§ | ACC Nm ANU3G667 (SOURCE CODE:  UR/0000/66/000/000/0355/0356 |
! . o o : : : e
i AUTHOR: --Surinev, Yu. A.;. Khlebnikev, G, p. 3 3/ :
ORG: none - ' o
» 1
CTITLE:

Principles of tho physlcnl’_t:;;gj_n_ing of cosmonauts [Faper proscnted at the -

SOURCE:

Moscow,

Card _1/3

kosmicheskoy meditsiny, - (Problems of space modicine); materialy konforentsii,

TOPIC TAGS: cosmonaut I:raining, cosmonaut selection,
physiology, space psychology

ABSTRACT: ’ S

The physical training of cosmonauts is accomplished in two ways:
1) general physical training program to develop qualities of strength, - :
speed, skill, endurance, and improved coordination of movements, ete; - ' E

°1d in Hoscow £rom 24-27 tay 19667 - .
Konferentsiya ‘pb ‘problemam kosmichéskby meditsiny, 1966, Probluiny 1 i -
1966, 355-356

physical exercise, space

2) special (mission oriented) physical training to increase the resistance | [
of the organism to accelerations and vestibular analyzer irritation, ete, !
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‘1) morning physical | - |
8) group-sport . B
activity; 4) physical-training courses during duty periods; 5) physical- ] %
‘training courses during regular breaks; 6) physical exercises during ' ]
]
i

~~ The forms of cosmonaut physiéégi training are:
drills; 2) educational-training (planning) courses;

spaceflight. Mornirg physical exercises are conducted daily for 20—40 e
min. Educational-training courses are the basic form of physical - '
training and are conducted three-to five times per week, The duration ‘ ;
of each course is two hr. - Group sport activity involves an elected sport @ J
and participation in sports competitions. A physical-training course : B
during duty periods is condwted omaintain the level of training. During :
regular breaks, physical training is conducted as a means of recreation,

Physical exercises during spaceflight are a means of maintaining a high -
.work capacity level, . ' :

: The entire program of physical training is divided into three stages: NERa
1) elementary instruction to increase the level of general physical condi-
tion and to build the foundations of specialized training programs; 2) main-
taining a level of general preparedness and increasing specialized condi~
‘tioning; 3) direct vrevaration for soaceflight to attain a high level of

L Card 2/3

S ” *. .

’J.‘{»;‘ i

-1, 038L5-67 e — _“ : _
' ACC NR, NI6030666 e e
i

~
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general pﬁysic‘ preparedness apd conditioning, ‘ o ..

Rating the level of specialized physical preparedness and condition=

ing is conducted by means of sporis and technical indices of strength, o
endurance, speed, and the ability to conduct complex coordinated - el
lexercises on special training devices. The existing system of physical !
training for. ~osmonauts has been successful for Spchﬂizh(f_fs_ of up.ta. ... —

five davs.  (N. A, No. 22: ATD Roport 66-116/

SUD CODE: 06,22 / SUBM DATE: 00May66
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1 e The methiodological approach &
|jtest (10 rotations for 10 sec) during horizontal fli

: b r _ horizc ght in a jet aircraft and
|4 during conditions of weightlessness (25 sec). During the first stage :lr:e :
;|1 rotational test was conducted during the five gec after the beginning 'of sta-’

In the second stage, ‘the same people were rotated’

| ; bilized weightlessness;

-4 at the beginning of the transition period from 2G t0 0 G £ ‘300 '
SUF Weallisiion period from 2 G to- or.5
. _fo;f an agldii.:ional»lsfsgc'dn;'_ing" theé beginning of_‘ﬁéightlessnesg.’;glegmd thqp

g

. Examinatfons were conducted on male subjects aged 23— s wir. wror.
b o Exa ont mducted on ma Jects aged 235 with hi

|: vestibular resistance to motion sickneas under terrestrial condlitions ang:ll'!“
high tolerance of welghtlessness during flights, - . C .

.

estibular analyzer were studied; -
_ romatice {du bostnystagmug) . .. . L
2 autonomxc,(pu}ae,:;fatg;a‘;-?i perspiration, skin color) ©

3.. sensory (subjective illusions, illusions of counter:rotation),

“Three basic components of the v
.- 1, somatic (du‘zfqtiouf_‘bfﬁpg'

It was revealed t;hét' 18 2%'Ao£ thé 'subjécts had latent formg |
v ¢ 18. 2% of the sub v ormé- of motion.
:Zsicl_mgss du_ring rotafdongl‘ta_at‘s under conditions of siabilized weightlé::-'
; _::ess_, In this group, _‘,t,hej_ dt_‘lt_‘&‘tl_q_n;,pi‘_"r"o_:omjterrotavtional fllusion’y
-8 wag RQSE?%?E@&L%“@;&J}B&?&&?Sml?ﬁf.?it?;?LQ!!‘?Q!}#?}.ﬂi_e.!t....;;;.f

Vi

was prolonged, '

' data, paleness or redness of facial skin was apparent, and moderate hyper=-

N } ,
" -APPROVED FOR RELEASE: 09/17/2001 ~ CIA-RDP86-00513R000722030001-§
N AT6036587 - o ememr

- hydrosis was noted as were illusions of changed body position with the eyes

:'closed. Increascd salivation and worsened subjective feclings were aiso
noted. '

; Vestibulo-autonomic discomfort was not observed in the remainder of
i" subjects. The duration of counterrotational illusion and postrotational
! nystagmus was shortlened by 4—6 sec in the majority of subjécts, while in

others. thesc indices were not shortened. . .

! At the beginning of rotation in the period of transition irom positive G
to weightlessness during the sccond stage, tolerance of angular accelera-
tions during stabilized weightlessness revealed 22. 2% more cases of latent
motion sickness. In these subjects, the duration of counterrotational illu-
sions increased as compared to their duration during stabilized weightless-
ness; pronounced paleness of facial skin, lip cyanosis, pronounced, general
nyperhydrosis, nausea, hypersalivation, and discomfort in the area of the
stomach were observed, The termination of nystagmus could not be fixed
‘relative to the onset of accelerations following weightlessness. '

Card

B -

! _ ———
o

In the opinion of the authors, symptoms of motion sickness during ro-




L 10970-57
{ACC'NR: T AT6(36587 o o T
: tational tests under conditions of stabilized Weightlessness were found for
i "the following reasons: first, under conditions of weightlessness the function °

| Sensitivity to angular accelerations during rotation of the chair; second,
i manifestations of Coriolis accelerations as a result of Barani chair rotation .
- during parabolic flight, '

In those cases when the rotational test was completed in the period of
transition from acceleration to weightlessness, additional adequate irrita-

tion of the otoliths associated with a sharp switch from a "plus" stimulus

to a "minus" took place, facilitating the more rapid acournulation of Coriolis |
_accelerations, : - : . :

| Thercfore, the use of a modified rotational test under short-term >weight-“
. lessness conditions reveals latent forms of motion sickness even in people
© with high resistance and can be used for progncstic purposes, . :

! Use of the rotational test in the pe'rio'd of transitiori from acceleration

| to weightlessness reveals latent forms of motion sickness most effectively, * !
 [W.AL No. 22; ATD Report 66<1167" o T T T e
5up C(/;D“ - 06/ sUBM pia, COMawé6 .

L e Ml P : . S

M
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?durins_zgrscﬁuté“igﬁgi?;i
| GOURCE: ‘

?oﬁfoéyfgﬁ;igﬁgfﬁ
|TOBIC TAGS: - osmor ning
jflight, emotion; ‘de e reflex

;pathetic tonus, phystalogicgg“gﬁreas.

"ABSTRACT: Obervations of
‘pulse rate.and dynamometry
fications to the f{pittal en
training progressed:. In th'e
enplaning snd just bafore the
beats /min, Simultenceously, other si
{passive-defensive refiex) were obsg
dyoemometer} fncereagad sign{ficantl
da76 of jumping.

of hawvd grips

Carg ij2

e e e

rachute Junp, simulated space.
peychological streas :
2Q§H6ﬁau£s during Jump training {nciuded '~

ctionalrstress reactions vhich océurred as
e first days of Jumping, the pulge rate on.
Jump increased to as m
€rs of an asthaenic fear Feaction
erved.
Y ino almost
The regiutered increase in th

sympathetic tonus, parasym

» vhich shed 1ight on modie

]
i
§
i

uch 28 120 to 140

Urip streagth {from a haad:
tl]l ceses in the first '
2g6e indices Jus¢ befora

|
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| SOURCE: K

| TOPIC _TAC‘S:j_Ebéhohédﬁ:;-—'vbh};ﬂiqlq {cal  char
£ encephglogmm".-; muscular. tonus, leukocyte

' ABSTRACT!E'Resﬁ;téﬁbé%pfefiié tan

| ‘nauts were v_i::ompaz‘ed-’ariid .'phygi,dqlb'gi'cglf }‘shif't':s ‘were ‘r'\oted_.;fl

-of each cosmonaut wag ’detgru;in‘q:’@‘;fr;og_;back'gtomd'

. the. flight. “Examination of ‘the cosmonauts after pre

actors in. all of tt 'e!apécially Kemarov,
Yegorov: showed less: adaptability, especially in the

system. = In the wenk
served in behavior. Prelaunch tests conducted at

Vvous and emotional state of the cosmonauts. This

PO o Sonean HERG K r

: -tord 1/2

_tion began 15 minutes after lé'nﬂ_’in'g.',v

Vp;&écedit:xg"'ithef flight, Komarov and ‘Feoktistov were somewhat re-

8. four-day pqstflightrmedléaljexamin&-
~To ensure uniformity, all poatflisbtf.teat's: S
. UDC: 629.196.61 S e

'By comparison,
cardiovascular
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TR o

- preflight checks." Clinical investigation begun six hours_after landing showed a -
~moderate decrease in working cepacity, revealed in an increase in the number of -
-errors’ and a lengthening of latent periods during performance of psychological tests
- Encephalograms showed intensification of ‘retardation procegses in the cerebral . |-

cortex. Slight variatione in digestive enzyme activity were alao observed in the . .
cosmonauts after the flight: ' the activity of amylase, enterokinase, alkaline -~ ' .. SN

| (tncluding laboratory - testa) wure conducted by the sane people who had performé

phosphatase, and-trypsin increased. The following shifts were noted in cosmonauts -
immediately after the flight: ‘glight instability in qheikpmbg;g,positiqn.ittemd:;of_
|- fingers, increqsedfte@dency“t@jﬁeréﬁite;fmddéréte”decrease in muscle- tone, quickenfiig
of the pulse, and decrease: in blced pressure due to increased diastolic pressure:
Body weight decreased 2.6% for: Koamrov, 4Z for ‘Feoktistov, and 3.92 for Yegorov. -In-
.addition, moderate shifts in metabolic processes were noted: increased energy. con-:
{ ‘sumption vhile:tebting}fincreagé_jn:blééd’urea:aﬂd}cholesteroli“and increaged elimiaa:
- tion of nittogenoua,componentsfftdﬁnqrine,“QSbme'decrease'in the phagoeytic activity
of leukocytes was ‘algo observed. : The changes noted were attributed to fatigue and -
stress. 'They were of a strictly functiomal nature and usuvally disappeared within -
several days aftet'the;flight.‘{Individual characteristics and differences ;in pre-
flight preparation were reflected in' the varying character of these physi'lbgiga%_;j;
~shiftgy 00 7L T R i e S as)

PR ”"T‘""I’f““’ﬁm“wv—q R T g

SUB CODE: 06/ SUBM DATE:

ot 2/2ALE

AN e ey

ooues) o mass: 431]
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AUTHOR: -Akulintichev, 1 Tes Antoshchenko, A. 8.3 Znachko, V. Aoy f .
Ivanov, A, Ye.; EcSei-v. V. I1.; Maksimov, Dy Go3 1} Ya.}
Khlebgékwm_ :

L4

‘ORGt none v

: R o : .
TITLE: Some results of itoring the medical condition of P, I,
“Belyayev and A. A, qunov'durtnglggglning and during orbfeal flighe

v,

SOURCE1 Ko;mtchalktye:tllladovpntyu. Ve 4, no. 2, 1966, 311-319

TOPIC TAGSt manned ipaeeflight, cosmonaut trai

ning, pressure chamber,
human physiology, EVA / Voskhod=2 B

ABSTRACT: ‘Training data for Leonov and Belyayev were compared with -
data from the !nghgd-ZVTlight. The cosmonauts were trained for
rarefied atmosphere conditfons by sequential exposure to pressure
chamber altitudes of 5%,10. and 32~37 km, At an altitude of 5 km,
neither cosmonaut required high altfitude equipment or supplementary
oxygen, At an al;i:udq of 10 km, they breathed pure oxygen, In a .
rarefied atmosphere of 32-=37 km, the cosmonaute wore suits analogous
to those used on the Vo%khod-z flight., Plight systém sensors and a

stationary elqcprophynl%log;cn) recorder were ueed.,. Pulse rate, ) FZ:-.

Lcard 178 N ' up

——

i

'y 629.198.61

1
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:.;Pls. 1, Po-ftlon of physiological

-sensors on the cosmonaut,

1 -*Indtvtdug1‘=\sjatem of electrode

ahd gsensor ponitioning; 2 - ohnpie .

respiration gansor; 3 - contact
‘respiration sensor; 4, 5 - EKG
electrodes; 6 =« ground; 7 « EOG
electrodes; 8 = body temperature
sengor (lubmumcuur area, Leonov
only)§ 9 = SCG sensor; 10, 11 -
dctachable terminale; 12 - lacing,

\

nt
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'l'abla 1, Chmuul in some phyatological indaxu of .
Balyayev and Leonov during spacce suit tests at 36 km _ !
, Belyayev " LeonoV ‘
' Index mefot43‘6 km After |Defora|36 km [After - ' » "
“Pulse ratey| 42 | o—is | iz-28| 16 | -8 | 12 . 'g
L [ . . ' 1) ‘*
"‘ge:p. ru., o7 6067 62 6 | 6768 |7 _ ,!
ec, | 0,20 |0,16--0,20 10,18 0,2 |0, 120,14} 012 : N |
Ens ¢ ecs’ .10 | 0.08—0.10 }0;10 .0.08 .| 0,08—0,08 | 0. ) o
isr, sec, 0,40 |o0,40 0,40 0,32 |10,2-03 | 03 v
, Sys:oug - 42 40--42 ,| 40 - a3 | 334 g o .
Al vt L L) 0s-08 | Weak - | |
B, 9 " s | 2. fo-23 | 15 1 |
s, ) 0,8 Weak 0,6 6,8 4 2
S r, vl 34 3 Lo ] esl 3
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Jz ‘ F(g. 2, Changes in the
L 2 pulse and respiration .
s . rate of Belyayev when
wt g 2 , training and during the
Yot «."" Voaskhod=2 flight .
LR : :
of W= I = Leonoy entering the
oo . pfea ure Xock; 11 i he.
- iy 'y cloaing the cabin hatch;
-2 VI T e e : Y I -lopﬁntng ‘t‘helsres-
' L 4 . L L 1 ., sure ‘loe atchy -
! @ , ‘,’ 0'& '!”_! "” } ”(! 0”’&“"'“' '.“‘,Leonov's epress or {mi=
+ Launch 1 ¥ X*¥ ¥V " B ) - ‘tated epress from the
E o : : : " pressure lock; V, VI =
o o _ . Leonov's simulated or
q,.IM ) o actual EVA; VII =
R . Leonov's return to the .
o " cabiny VIII = closing
Ml : M . the cabin hatch; IX -~ .
e M A A +, Spacesuit pressure nor=-
R WA T N ;,, malization to cabin at- |-
P o A L .!' mosphere. 1 = training
S W 4o L ;i in ‘4 normal atmolghare;
-y W .2 = training at 37 km; :
} : : 3 = orbital flight .~
Launeh - .0 .0 ¢ Lot I RSN SES
Card 4/6 : e — i . LN
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T ‘Plg. 3. Ch in th
. A . Be . anges n the ° . L
Jer AT IS . pulse and respiration P
‘e ak : ‘rate of Leonov when R Y
ta s training and during the
oEN .Voskhod=2 flight :
S pay . i
ol ¢ PO ¢ ;aL&ggovog‘t‘\te{%nE the |
-3 i Blosing the Sibin hatch;
R ‘ . o ' JITX -lopﬁnli\ng ;hnlsrcu-
o f ) P L. : — " s sure loc atchy -
. b # .. ,b’ 7 {b KR '-h' 'ru}i\‘ln.. " ‘Leonov's egress or {mi=-
]_ Launch St T 'e ooom tated cpress from the .
pressure lock; V, VI = :
« L ‘Leonov's simulated or Lo
g | . ; ~actual EVA; VII - b
& 40 h . Leonov's return to the . | - ;=
4 o cabiny VIII = closing :
-1 A . . the.cabin hateh; IX.~ |
) PN ‘spacesuit pressure nor- ' | ;
- W TING . .malization to cabin at- ',__l :
YA ‘J\f\, J ‘mosphere, 1 = training . ;
- A NAT \ - {n a normal ntmoaghcre; Lo
Po oped? L IR { 2 = trafining at 37 kmy ! - .l
'» 7#' Amin, . 3 - orbital flight S N
" Launch }! n.am ' ’ '
Card 578 o
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rA‘cc NR:  AP6012836

R

!
1224 -—-L‘—-JJ\_.L\_J/\—L\_J/\_.L\__ :
’ i

¢

! -

. , . . ) ‘!
wr Ll bbbl

- rehearsing the flight program

12,26 = normal condition; 12,56 =

. tation of the egrass; 14.53 =~ .
15411 = after, the egress ‘progran

;' pressure

. im

Pig. 4, Belyayev's EKG's when

in tha spacecraft mockup (exer=
cise no. 2. 37 km) .

instrument .check; 13,29 = prior
to Leonov's entrance into the

pressure locky 13,36 - opening
the cabin hateh; 14,17 = f{imi~
Leonov's raturn to the cabinj -

and normaliszation of suit

o .. -
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. Pig. 5. Leonov's EKG's when
rehearsing the flight program

, /zu-{(\dwwww
. "'”*&A"‘(\"‘"{L‘M“‘{\‘ in the spacecraft mockup (axer=
s ct.oe no, 2, 37 km) '
U”\V\V\V\V\V\V\V\V\V\J{W : ’12 34 - normal condition; 12, 56 =
instrument checky 13,29 - prior
rmJWl/LVLM_VLV\; - to entering the pressure lock}
] . 13,36 = opening the cabin hatchjg
'””‘{/\W‘V\W' 14,17 - {mitation of egress; :

14,53 = return to the cabing

B S (UL C SRS

14,57 =« closing the cabih hatch; - i |
,4,,\‘/\NWWJWWVWV\ . .14,59 = {nstrument check; 15,11 =
* after returning to the seat and

ISEACS RS PO B

I . : :
13- ’)"-,fé%}ﬁ!%@ 3 % fetcs &%’ S8
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respiration rate, and EKG's were recorded along with visual (TV) P
observations, Two=-way radio communication was maintained, A space- L
craft mockup was used to test two series of exercisaes, In the firsc {
exerc{se, the cosmonauts rehearsed the program involving the movement
of Leonov into the pressure lock under normal atmospheric conditions,
The second exercise entailed the same regimen at an altitude of 37 knm.
A diagram of the sensors used is shown i{n Fig., 1. Results of the tests
are given in Figs, 2-=5 and Table 1. All Voskhod~2 systems and the ‘
nevwly designed suit used for Leonov's EVA functioned normally both _
during the training program and the flight itself, During training and
the Voskhod=2 flight, the pressuriszation and -egrass program caused
accelaratad pules and vesplration rates and functional EKG variations
in both coemonauts. These were attributed to emotional stress, and in
Laonov's cass, physical etrain, The training program wvas Judged to be
fully applicadle to the Voskhod=2 program, Orig,art, has: 1 table
and 5 figures, * 4 )]

SUB CODEs 03, 06/ SUBH_DATBIZ QINOVGSI‘ ORIG RB;\ 006/ ATD PRESS:

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-

VOLYNKIN, Yu.M.; ARUTYUNOV, G.A.; ANTIPOV, V.V,; ALTUKHOV, G.V.;
BAYEVSKIY, R.M.; BELAY, V.Ye.; BUYANOV, P,V.; BRYANOV, I.I,;
VASIL'YEV, P.V.; VOLOVICH, V.G.; GAGARDN, Yu.A.; GENIN, A.M,;
GORBOV, F.D.; GORSHKOV, A.I.; GUROVSKIY, N.N.; YESHANOV, N.Kh.;
YEGOROV, A.D.j KARPOV, Ye.A,; KOVALEV, V.V.; KOLOSOV. T.A.;

XORESHKOV, A.A.; KAS'YAN, I.I.; KOTOVSKAYA, A.R.3 KALIEERDIN,

G.V.3 KOPANEV, V.I.; KUZ'MINOV, A.P.; KAKURIN, L.I ; KUDROVA,

R.V.3 LEBEDEV, V,I.j LEBEDEV, A.A.; LOBZIN, P,P,; MAKSIMOV,

D.G.; MYASNIKOV, V.I.; MALYSHKIN, Ye.G.; NEUMYVAKIN, I.P.;

ONISHCHENKO, V.F,; POPOV, I,G.; PORUCHIKOV, Ye.P,; SIL'VESTROV,

M.M.; SERYAPIN, A.D.; SAKSONOV, P.P.; TERENT'YEV, V.G.; USHAKOV,

A.S.; UDALOV, Yu.F,; FOMIN, V,S.; FOMIN, A.G.; KHLEBNIKQV, G,F.;

YUGANOV, Ye.M,; YAZDOVSKIY, V.I,; KRICHAGIN, V.I.; AKULINICHEV,

I.T.; SAVINICH, F.K.: STMPURA, S.F.; VOSKRESENSKIY, 0.G.;

GAZENKO, 0.G., SISAKYAN;: N:M., akademik, red.

[Second group space flight and some results of the Soviet
astronauts' flights on "Vostok" ships; scientific results of
medical and biological research conducted during the second
group space flight] Vtoroi gruppovol kosmicheskii polet i neko-
torye itogi poletov sovetskikh kosmonavtov na korabliakh
"Vostok"; nauchnye rezul'taty medikobiologicheskikh issledovanii,
provedernnykh vo vremia vtorogo gruppovogo kosmicheskogo poleta.
Moskva, Nauka, 1965, 277 p, (MIRA 18:6)
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AUTHORS:

|

- TITLE:

. PERTODICAL;

 ABSTRACT: |

- The Prbd_uoﬁoh of S01id Uranium-, Neptunium-, Plutoniwa- and
- Americium-Layers by the Electrolytic Depositing Methed

Khlebrnikov ) G.I. + Dergunov, Ye.P. | 89-’!»-&-32/ 28

(Polucheniye proohnykh sloyev urana, neptuniya, plutoniya i
ameritsiya metodom elektroliticherkogo osazhdeniya)

Atomayn Energiya, 1958, Vol. 4, Nr 4, pp. 376-377 (USSR)

The elebtro]ytio depositing method was cmployed for the produc--
tion of the layers. In order to improve their strength a complex
former is added to the electrolyte, viz., ammonium oxalate

- (dissolved in water: 0.05 to 0.07 M) or formic acid.

For a target with 0.5 x 1.2 em a thickness of layers of

. 0.15 ~ 0.25 mg/anz. 0.5 - 2.0 amnonium-oxalate is poured into

the electrolyzing vessel. The distance between the electrodes

- s from 1.5 to 2.0 cm. Next,~ 0.2 aw nitric acid* or hydro-

Card 1/2

attained. : b

chloric acid solutions ‘of the element to be electrolyzed '
(U6, Np*¥, Pu*h) i3 ndded accompanied by vigorous stirring. .
By the addition of concentrated NH,OH the pH~value of §-9 is -
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The Production of Solid Uranium-, Neptunium-, Plutonium- 89~i-}-12/28
end Americium-Layers by the Elec'_c:olytic Depositing Method . .

- Electrolysis takes place at room temperatures and a cathode
ourrent density of 100-150 my/ . After electrolysis hag
been completed the electrolyte-is removed by a pipet and the
foll is washed with distilled water containing no CO, (with the _
addition of some ammonia),after which it is dried foo 2to3 - g
hours in the air at room tenperature. The anodes were of '
platinum, graphite, or nickel. For the production of americium
foils Am must be dissolved in 0,2 M formic acid and 0.2 M
formic acid ammonium. There are 8 references, 3 of whigh are
Soviet.,

SUBMITTED: - November 21, 1957

1. Americium--Electrcdeposition 2. Neptunium--Electrodeposi’tioﬁ‘
3. Plutonium--Electrodeposition 4. Uranium--Electrodeposition
5. Thin_ f1lms--Preparation C
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N _AUTHOKS: Xartushova, R. Ye., Rudenko, T, I., Ponia, V. V. S0V/89-5-1-2/28

TITLE: The Thermal Disgooiation of the Oxalates of Quadrivalen: and
. Trivalent Plutonium (Temiohesknye razlozheniye oksalatov
chetyrekhvalentnogo i trekhvalentnogo plutoniya) '

PERIODICAL:  Atcamaya energiya, 1958, Vol. 5, Nr 1, pp. 2-28 (UssR) .

ABSTRACT: By means of a recording pyrometer developed by Kurmakov, the
progess of therml dissociation (pyrolysis) of various types of
plutonium was investigated. The state of intermediate products
was determined in the Berg type gas pyrette, by potentiometric
titration as well as by the method developed by Penfield
(Penfil® dg. It was found that the freshly precipitated oxalate » .
of Pu (IV) loses 3 molecules of water at 100° C. From oxalates a -
which had been stored for 3-4 days 1,5 to 2,7% C0+CO., are in :
addition separated at 100° C as a result of dissociafion caused

by the effect of the plutonium ® -reys. At the same time partial
reduction to trivalent plutonium takes place. Within the temper-

ature range of from 170-200° C 2 molecules of water and 13%

C0+C05 are, in addition, separated. The plutonium is reduced to

Card 1/2 the trivalent state mainly by the formation of Pua(czoh) 3:H50,

.t
s .

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722030001-6"



1-6
"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R009722300

The T'hennal Dissooiat:lon of the Oxalates of Quadrivalenf sovy/ 89«5-1~2/28
‘and Trivalent Plutonium o ‘ L

At 380° 0 the oxalate i3 transformeg into plutonium dioxide. At
140° C the oxalate of Pu (III) is complete

goes over into plutonium oxide at 270° C in the air. In an inext

oxidized to quadriwmlent plutonium, while, at th
oxide is formed, There are 4 figures
"2 of whioh are Soviet.

€ same itime, a df-~
» 4 tables, and ¢ references,

SBMITTED:  December 14, 1957

1. Plutonium--Decompoaition 2. Plutonium oxylates--Chemical raactions
3. Titration-—Applications 4, Gamma rays--Performance o

7z

!

1_6"
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FLEROV, G. N., POLIKANOV, S. M., KARAMYAN, A. %., PASYUK, A, 5., PARFANOVICH, D. M.
TARANTIN, V. I., KARNAUKHOV, V. A., DRUIN, V. A,, VOLKOV, V. V., SEMCHINOVA, A. M.,
OGANESYAN, Yu. Te., KHALIZEV, V. I. and KHLEBNIKOV, G. I. - _

| e AR

"Experiments to Obtain Element 102." Dokl. Akad. Nauk SSSR, Vol. 120, No. 1,
73-5 (1958). In Russian. » _ R

¢ Plutonium isotopes Pu** and Pu**' weve irradiated with oxygen lons, accelerated
to 102 MeV. The nuckeus so produced leaves the target, because of recoil, and is
picked up in a collector. This cen be moved, in a time of L-5 gsec, over to nuclear
emulsions which are designed to register = a-particles. Alpha-particles of energy
greater than 8.5 MeV are detected. These could come from P, (0" Lh-Bn)sis
102*>5% , The total number of a-particles with an energy exceeding 8.5 MeV
(those of energy less than 7 MeV could come from platinum contemination) was 18

in the irradistion of P’ and 8 in the case of Pu**? ., These figures would glve
cross-sections for formation of element 102 of 2 x 107" and 5 x 10** o ,
respectively, ' . -

G, E. Brown
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2 - :
~  AUTHORS: - Tret'yakov, Ye, F. ' ' sov/56-36 2-3/63
Kondrat'yev, L. N., Khlebnikov, G I., Gol*din, L. L.

. T_;[TLE:, . The Spactrum of Internal Conv-'rnion Electrons Accompam'ing

. ~Decay of Pu 38 and Puzdo ( ipektr elektronov voutrenney ..
. konversii, soprovozhdayushchikh o -raspad Pu238 240) :

PERTIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
" Vol 36, Nr 2, pp 362-366 . (USSR)

ABSTRACT: The investigation of the decsy of even-even nonapherical nuclej
: ' ; a.nd of the energy of excited Ievela, espeoially the . a:.-decay of

very Qreat theoretical 1mporta

*-;:ffInvestigatiom ‘th ;-ileca:, of these nuclei and’o

~of daughter nuclel- occurring “{n this decay is carri

by the ot-spectrometry me thod, by that of -4~ coincide

-as in the present paper, by %he analysis of - the conversion

- . electron spectrum’ aooompanyi,g this decay. Measurements were .

oy o "v'_fcarried ‘out: by means’ of: a: /I ‘spectrometer with ‘toroidal magnetic
ST R R £ D XL &y and’ o{.-e-coinoidanoa ‘o roult,. The method’ ‘has ‘already bee
- Card 1/3 deacribed (Rafa 1, 2). Soint llation countera with stil ne :
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’ The Spectrum of Interual Conversion

. Electrons ' 507/56-36-2-3/63
~¢A(:cqlppanying M—Deca of . Pu 238 :

Jand: Puzq_? : o

:1./om: diarete '
ned by ‘the- *nvestigation are shq,f

'(course of the spectrum with‘ aasignation of indi idi

234

_ -lines of
;'Fo* the investige.tion of the conversion spectru:n of Pu
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The SpectrumipfiInternal Conversion Electrons SOV/56-36-2-3/63
Accompanying T :

SUBMITTED:

ard 3/3

238 240

K -Decay of Pu"” -and Pu

a source of only 54C was used, and the spectrum was investigated .
within the range of 20 -220 kev. Figure 3 again shows the 8

spectrum, figure 4 the level scheme of U256 (daﬁghter nucleus

of Pﬁ24°)z 309 kev (6+), 239 kev (37), 210 kev (12),
 148.9 kev (4+), 45.3 kev (2+). The lines with (7) are from
reference 5, but were also observed by Kondrat'yev et al. (Ref 6). k

Table 2 shows the intensities of the ot-lines (Pu*0) and the

energlies of the 0236-19vels in comparison with the results
obtained by other authors (Refs 3, 6, 7). The authors finally
thank G. I. Grishuk, V. F. Konyayev and Yu. N. Chernov for .
helping to carry out experiments. There are 4 figures,

2 tdbles, and 7 references, 5 of which are Soviets

June 14, 1958
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o o .. S/120/60/000/006/016/045
o26. 16 4D . E032/E31k
AUTHORS: - Ponomarev, A.A., Khlebnikgv‘ G. I. and
Gavrilov, K.A.

TITLE: A Method for Controlling the Electrodeposition of
: a-active Isotopes : o .

PERTODICAL: = Pribory i tekhnika eksperlmenta, 1960, No. 6,

TEXT: A simple method of- continuous control of the electro-
dep031t10n of a-active isotopes, iwvhich involves the use of
. standard scintillation counters and standard electronics, is
described. The apparatus is shown schematically in Fig. 1. LA
The cathode 2 ,on which the active substance is deposited,
was in the form of a nickel foil, 1.5 to 5 1 thick. The area

of the target was 5 x 10 mmz. - The material is deposited from

- the electrolyte 1 and the a-particles transmitted by the

cathode producéd scintillations in the #ZnS phosphor 4 .

' The scintillations reached the photomultiplier through the
light pipe 5 and the output of the photomultiplier was
Card: 1/4 - L : R : '

o T fi £
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86741
5/120/60/000/006/016/045

. E032/E314

A Hethod for Controlllng the Electrodep051t10n of a~active -

Isotopes

recorded by a "standard block TIC-10 000 (PS~10 000)". The
thickness of the cathode was chosen so that it wculd

tranemit a=-particles and to ensure that the seintillations

-~ would give rise to photomuiﬁiplier pulses much greater than the
dark current. The electrolytic device, which is attached to
the apparatus, was of the type described by Yakovlev et al
(Ref. 13). The above apparatus was used to investigate the
effect of:

. a). the_conGentration of the electrolyte (0.1 - 1 mol /lltre),‘

b) the current density at the cathode (1G - 300 mA/cm ) and

¢) concentration of the deposited substance (20 - 100 pg/cm )
on the amount and quality of the deposit in the case -of the

electrodeposition of Pu239 from a water solution of H CO

and NH,CO_H. The results obtained are summarised in F:Lgs.' 2
and 3. Fig. 2 shows the dependence of the amount of plutonium

Card 2/4
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- 8671
S/120/60/000/006/016/045
' B032/B314
A Method for Controlllng the Electrodeposition of a-active
Isotopes C

produced (%) as a function of the concentration of the
eloctrolyte (mol/litre). The points marked 1 refer to the
present method and the points marked 2 refer to the direct
a-particle counting after electrolysis. Fig. % shows the
dependence of‘t‘he amount of plutonium dep081ted on the cathode
current density and Curve 3 shows the counting rate,as a fundion
of time for C = 0.25 moW1litre and Ik =. 150 mA/cm”. It was

found that the best plutonium deposits were obtained with a
con_.centration of 0.25 mok/litre and a current density at the

cathode of 100~200 mA/cm,z. Under these conditions, an 80-90%
yield of plutonium was achieved. -With small modifications
the apparatus can also be used to investigate the deposition
of a-active Specimens by vacuum and electrostatic methods.
Acknowledgments are expressed to G.N. Olerov for valuable
advice and ‘suggestions and to V. A. Druin for assistance in
the present work.

Card 3/4
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: fﬁ&ﬁbl‘

. °8/120/60/000/006/016/045 .
L o ' - E032/E314% , :
A Mathod'for'Control}ing the Electrodeposition of a-active
Isotopes o A R :
_There are &.figures and 13 references: 7 Seviet, 6 English.

- -SUBMITTEDY . September 29, 1959

Card &/4
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85565
1330 S - 8/089/60/009/005/009/020
) : , B0O06 /BOTO
(9\6| 223/ . . °
AUTHORS:  Khlebnikov, G. I., [Dergunov, Ye. P. | (Deceased)
- ' ] B
TITLE: . Preparation of Thick Layers of v&‘horium, Uranium,
'\Neptuniumg Plutonium, and Americium B\
W\ feptuniag, SRt Aresietun) SRR <
PERIODICAL:  Atomnaya energiya, 1960, Vol. 9. No. 5, pp. 406 - 408

T]XT: Several methods are described in this "Letter to the Editor" for
the preparation of thick layers of heavy elements. These methods were
successfully used by the authogs, 1) The electrolytic method. By re-
poated electrolytic depositingon the same base it was possible %o ob-
tuin layers of a thickness of 1 mg/cm and more., Layers of T™230 and
ionium were prepared by an ordinary electirolytic device (cathode:
aluminum foil, 50 p thiok; ancde; spiral of platinum wire, 0.5-1 mm;
gisotrode spacing; 2.5=3 an.vThorium:nitrate was dissolved-in distil-
lod water, and the solution was diluted with 96% ethyl alcohol.

6n cmi of thig was used for elestrolysis. The effects of current densi-
ty on the cathode, of the uoncentration of the thorium nitrate,»and

Card 1/3
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85565

- Preparation of Thick Layers of Thorium, - §/089/60/009/005/009/020
Uranium, Neptunium, Plutonium, and, B0O06/B0T0
Americium o ' ) ~

of the duration of electrolyaié on ths quéntity Q of thorium deposit
(Th02) were studied. Fig.1 shows Q as a functiocn of time for different

current deraities; the curves have a steep rise but show a quick 4/ ‘
saturation. It was further found that for the same concentration the N
greater the current density, the more rapidly is saturation reached,
Fig. 2 shows Q(t) for different concentrations of thorium nitrate,
current density remaining constant. It was found that the greater the con-
centration, the more rapid is the increase of Q and the later is the.
sasuration. Similar experinents were performed with Np2579 and by

- repeated depositings layers of 1-1.5 mg/cm? were obtained. 2) Mechanic-
al depositing by addition of organic substances. Laysr thicknesses of
14 mg/cm2 of uranium, thoriuﬁ, neptunium, plutonium, and americium
were obtained on aluminum or platinum bases. The layers were applied
repeatedly in the form of laquers by mesans of & glass scapillary. The
proparation of the laquers is described. 3) The elsctroshemical method,
0308 layers of a thickness of 1-8 mg/cm2 were obtained on aluminum 7 .

Card 2/3 -
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B3565

Preparation of Thick Layers of Thoriun, -  8/089/60/009/005/009/020
Uranium, Neptunium, Plutonium; and “B0O06/BNT0 : '
Americium : L '

base. They were very solid up to 4 mg,’c_mZ, The strength of the layer
depended essentially on the initial pH of the urenyl nitrate solution =
(optimal pH~3). This method has been known since 1953 (Ref.7). 4) The
method of precipitation from suspensions. By this method it is possible
to obtain thick layers of thorium, uranium, and transuranic metals but

they are not very sol_id',(for exampla, 1.2 mg/cm2 ,Thoz on alum:inum).

Z%. 8. Gladkikh is thanked for nelp in ‘the work. There are 2 figures
and 7 references: 5 Soviet, 1 US, and 1 German.

SUIMITTED: April 11, 1960

r
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FLEROV G.N., POLIKANOV, S M.. KARAMYAN A S. deceased], PASYUK, Al S.,'
PARFANOVICH, D.M.; TARANTIN, N I., KARNAUKHOV, V.A.; DRUIN, V.A.; -
VOLKOV, V.V.; SEMCHINOVA, A.M.; OGANESYAN, Yu.TS.; KHALIZEV, V.I.;.
KHLEBNIKOV, GeIo; MYASOYEDOV, B.F.; GAVRILOV, K.A.

hperiments to produce element No. 102. Zhur. eksp. i teor. fiz.

1. Sotrudniki Ob"edinennogo instituta yadernykh issledovaniy (for
Polikanov, Oganesyan, Gavrilov). 2., Sotrudnik Instituta geokhimii
i analiticheskoy khimii AN SSSR (for Myasoyedov)

: ’ (Transuranium elements)
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D244/D304

AUTHORS : Khlebnikov, GOIQ Simanov, Yu.P., and Nemkova, 0.G.

TITLEs Investigating the s0lid phase reactions between Ca0,

~V205‘a#d U308

SOURGEs Spitsyn, V.I., ed. Issledovaniya v oblasti khimii
urena; sbornik statey (Moscow) 1961, 292 - 301

TEX?: The authors investigated solid phase reactions between Ugoa |

and Gao,'U308 and V205 and Ca(V03)2 and U3080 Thermal, X-ray an

crystallographic analyses were the main methods used in this work.
The thermal analysis was conducted by registering the cooling and
heating curves (directly and differentially) on a recording TIK=52
(PK=-52§ pyrometer of N.S. Kurnakov with the attached low~resistance

IA-RDP86-00513R000722030001-

REREAS B

—

potentiometer fIl1ITH-1 (PPTN-1). X-ray analysis was carried out with
the use of X-ray tube of the ECB (BSV) type with a copper anode.
The polarizing microscope MyH -5 (MIN-5) was used for the crystal-

lographiec analysieho One part of Ga.co3 and two parts of V205 were
Card 1/3 '
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taken for studying the interaction ‘between Cal and V 05° Thermal
anglysis of this mixture indicated that between 5950 and 603°C-
Ca(Voj)f is formed, which forms a eutectic mixture with V205 melt-
ing at 618°C, The formation of Ga(VU3) is confirmed by the X-ray.

and cryetallographic analyses. ‘fthe same result was obtained by hea=-
ting 1 3 1 mixture of CaCO3 and V205o Heating of the 2 : 1 mixture

gave the formation of Ca(VO )2 at 611°C and also 0a2V O.7 at 6889C,
which melts at 972 - 973°C. The interaction of UBOB with Ca(VO )2
and CaZVZO was studied in a current of air. Ca(VO, )2 and U308 in~

vestigated were mixed in the ratio of 3 2 2and 3 : 1 respectively
(mixture I and 1II). Also 3. parts of CaV?_O5 were heated with 1 part

of U504 (mixture II). The heating was continued up %o 1100°C. The

results obtained ind.lcate that a complex compound is formed from
Ca(Vvo )2 and U3 g having compositicn III. The authors postulate

Card 2/3
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that the formula of the compound is Cal0,°V,0,. The heating of mix- »

ture II gives a reaction at 850 - 8639 corresponding to the forma-
tion of new compounds different from the reactants and also CaUO4, : S

V205 and Call0,V,0,. On the -basis of the results obtained the authors
conclude that at temperatures up to 1100°C CaV207 does not react
with V205 and, also, that CaV207 forms with U308 in air CaU02V207
which does not react with excess of U308° The authors give for the »

first time interplanar distances for the crystalline lattices of
Ca(VO3)29 Ga2V207 and CaU02V207o There are 7 figures, 6 tables, and

8 referencess % Soviet-bloc and 5 non-Soviet-bloc. The reference to
the Inglish-language publication reads as follows: J. Mellor, A
compr. treat. on inorg. and theor. chem., 9, 12, 1935,
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AUTHORSs Gavrilov, K.A., Myasoyedov, B.F., Khlebnikov, G.I.

DITLE: The production of targess from plutonius for the irradiation on a
cyclotron with multi-charge icna - e ' .

PERIODICALs Radiokhimiyas, v 3, no 1, 1961, 62-67

TEXTs The article deals witl a desoription of the production of targets

made from specially purifie samples of plutonium, which are used for pro- .-
ducing the 102nd element, The authors studied the poasibility of producing
pure plutonium by eliminating ultra-small quantitigs of Pe; T1, Hg, BL, PYH,
P4, They were able to obtain Pu239, Pu240, and Pu42 isotopes, oontaining

Pb < 0.01°T to 100 7 of Pu and other interfering elements below the sensiti-
vity line of the activaticn method. Finally, they prepared targets, which
were used for the production of the 10289 ¢loment from purified semples of
plutonium by the electrolytic method and the method of evaporation with
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The production'of-ta.rgoﬁ frcm'plntonivum wes A051/4129 ’ o

tetraethylensglycol. Admixtures; .such as T1, Hg, Bi, Pb; Pt, are thought to+ ; o
be rather dangerocus in the targat materisl, even in small quantities, sinoco -
during the interaction of multiw.ocharge ions with elemants they form isotopas
emitting d-particles with an eénergy close 4o the energy of the (L-partiolas

“of the 102n4 element and a great number of Ol-pariicles of other energy

levels creating a rather high background impeding the viewing of the photo-

plates. ,The thickness of the plutonium layer on the targete was about , B
200 'r/‘omz. The quantity of the stabilizing material was not to exceed about ' e
200 T/on“ caloulated on the copper equivalent. %he administration of the R
plutonium isotopas had %o be sarried out on very thin linings to avoid a

deorease in the .energy of the bombarding partioles, since the formation

oross-section of the trans-uranium eélements depends to a large extent on the

energy of these particlae, The work was based on-the fact that plutonium

(Iv) 1o well extraoted from a 5 n nitrate solution with diethyl ether, where-

as the main interfering elemenis under these conditions barely pass into the

ether phase (Ref 3). The aeoong purification stage of plutonium wa¥ based on

the focrmation of Pt, Bi, Eg; T1 4+ stable anion complexes and their sorption

by the anionite within a wide range of HC1 concentrations (Ref 4). The ex-
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periments showsd that the NO3 ions even at low oconcentrations (~s0,01 M) ex-
tremely hinder (~ 100 times)”the purification of plutonium from lead and bis-
muth on the ion-exchanging wciumn. It I8 assumed that when heating tetra.
~alent plutonium in ¥t n HC1l ite partial redvoticn %o the tri-valent etate
takes place. The work sarried cut resulted in the production of rlutonium
fampler as glven atove. The targeta wers producsd by elestroiyais .r by
simple application of active solutions, using organic additives. [r ihe

case of olectrolysis tbhe methed of plutonium formation from formase —-:i:
was cheaen (Ref §,6) encuz! © - couniibsiive appiloatlon o0 ooduniio
stable layere. The auth - . o otiicovad fhe wncds Gnaac i o oplass
i.e., an interfering elemunsy v the oo la,ticn o0 <o U070 alement,

the electroclytic procsss, derending on 4irfersns curvent deniities, sloctre -

lysis fime, with respect it the puiurs aud sonceniration of added 1onz of
mineral acids and alkeli. Th: svperipents showed Shat donvliod ele.bTolysi:
aven from 0.1 m selatlone o UG, andt KCH the smeund of platinum depesited

o .
on the zathede 48 about . 07,77, #nyop i inadmlizsibls Tarious elestrodsn pa

were tested for uwe, =i 4o rwodlan, o1 ead oo Bina, cizcesium; Yantalum, _
nickel, melybdenum, paliadiun -nd cheoxiox sathodes, The sse of (2, Wi, v,
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Mo, Pd and W, stc. both passive uad ron.passiva -sype eniles proved unsultable
due ty their dissclution during the glsatrelytic protess. The snly suitable .
glaatrodes feund »2rs mada of rhedium or graphize. A shtudy wae made of the
depositing proness of neptunium depending cu tha ssnsenyration of the elestro-
lyke, current dsnsily, ime and typs of lining (Al, ¥, NI, Nb). The authors
 assume that under the sslastad conditizpa of elactralysde plutonium (IV) and

(V1) nre these depssited mainly on the vathode. Fig 2 is a graph of the re-
lationship of the pluionium yiald cn the target to the amount of potassium
bromate. The grapha (Figs 2-4) show that the change of the pH (from 3 tc 7)
has no significant effect om the electrolytic depvaiting procesc of plutonium.
The graphite ancde was alsc found to be successful in gddition to the rhodium -
one. The authers poiant ¢ut that the advantage % the ‘evapsration method with
tetraethyleneglycol for producing targets lies in the fact that it eliminates
the entering of impurities intc the target; which san pocur: during eleotro-
lysis due to anode dissolution. It also glves good layers on small areas.
There are 2 tables, 4 figures and 6 references: 4 Soviet-bloc, 2 non-Soviaet-
bloo. : ‘
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